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Abstract 
 
Background: The challenges of maintaining preparedness for pediatric emergency resuscitations 
are amplified in small rural hospitals where providers have little opportunity to practice their 
skills. Educational interventions including patient simulations can be used to allow the practice 
of skills, and their use has been shown to improve both provider comfort and patient outcomes. 
Objective: This study analyses the results from a 1-year pilot project of Project CAPE, an 
educational intervention incorporating simulated pediatric resuscitation scenarios and 
TeamSTEPPS training. We aimed to determine whether participation in Project CAPE improves 
the comfort level of ED medical providers with certain key skills during pediatric emergencies. 
Methods: Five small rural critical access hospitals took part, receiving TeamSTEPPS training 
and participating in regular simulated pediatric resuscitation scenarios. The scenarios were 
“scored” using a standardized checklist. ED staff completed an iterative survey at several points 
throughout the year, with the first, baseline survey completed before the first intervention.  The 
survey was designed to assess their comfort level with various life-saving pediatric procedures, 
and a focus group completed an additional debrief survey at the completion of the pilot project. 
Results: Baseline data suggest provider experience with key procedures is low, and their comfort 
performing these procedures is also low. Forty out of 42 different comfort measures increased 
over baseline after a year of Project CAPE. Several of these changes were statistically 
significant. Conclusions: This study adds to the growing body of literature suggesting that 
educational interventions incorporating simulated resuscitation scenarios improve provider 
comfort, and supports the recommendation that such educational interventions should be 
implemented in emergency departments.  
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Introduction 
In rural emergency departments (EDs), pediatric-specific training is far less common than 
is training for adult emergency techniques
1
. Although many hospitals report that at least 75% of 
their emergency department staff has current Pediatric Advanced Life Support (PALS) 
certification
1
, there is evidence that performance of skills deteriorates after as a little as 1 year 
since training.
2
 Gass and Curry have suggested that practice of the skills and the receiving of 
feedback increases knowledge retention.
3
  However, situations requiring emergency resuscitation 
of pediatric patients in EDs of small rural critical access hospitals do not occur commonly and 
thus there are fewer opportunities to practice these skills during real events than is true in larger, 
more urban hospitals. Studies have shown that educational interventions have the ability to 
improve performances in pediatric emergency simulated scenarios.
4
  
An additional variable gaining more attention in the emergency care of pediatric patients 
is the role of teamwork and communication.
5
 Training of teams using both simulations of critical 
incidents and generic teamwork skills have been used in medicine, with improvements in 
outcomes.
6
 One such example of team training is TeamSTEPPS, which is the U.S. government’s 
response to the mounting data that links teamwork and patient safety. It  is a teamwork system 
for health care professionals developed by the Department of Defense's Patient Safety Program 
in collaboration with the Agency for Healthcare Research and Quality with the goals of 
providing higher quality, safer patient care.
7
 I provide a systematic review of the medical 
literature examining the use of TeamSTEPPS in health care settings in Appendix 1. 
Project CAPE (Critical Access for Pediatric Emergencies) is an educational program 
designed by physicians out of the University of North Carolina at Chapel Hill (UNC)’s Division 
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of Pediatric Emergency Medicine. One of its many goals is to improve the ability of critical 
access hospitals to care for critically ill and injured children. The program has been piloted in 5 
critical access hospitals in North Carolina over the past year. At the beginning of the project, the 
5 hospitals participated in an intensive 2-day workshop at UNC where provider representatives 
from each hospital took part in didactic sessions on pediatric assessment and stabilization as well 
as TeamSTEPPS Train-the-Trainer training. Each hospital was then given a high-fidelity 
pediatric mannequin and committed itself to performing mock pediatric resuscitation scenarios at 
various intervals throughout the following year. 
 Investigators devised several tools to assess the effect of the Project CAPE at the pilot 
hospitals. On 3 occasions the ED staff at each of the 5 sites completed surveys that were 
anonymous but yet were able to track a given individual’s answers across surveys. Each 
resuscitation scenario included completion of a checklist. Additionally, a short survey was 
completed by members of a small focus group at the completion of Project CAPE. The surveys 
are available in Appendices 2 through 4. 
 The hypothesis I set out to study in the analysis that follows is that participation in 
Project CAPE improves the comfort level of ED medical providers during pediatric emergencies. 
This study is grounded in a policy context by considering a policy change that could be made to 
improve patient outcomes during pediatric emergencies, and I include a discussion of the policy 
implications of the results gained from my analysis of Project CAPE. 
 My participation in Project CAPE begins partway through the one year pilot project. 
Previous work on Project CAPE has been performed by C. Scott Forsythe and is detailed in his 
2011 Masters Paper submitted to the University of North Carolina at Chapel Hill in partial 
fulfillment of the requirements for the degree of Master of Public Health in the Public Health 
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Leadership Program. I use several elements designed by Forsythe, such as the iterative survey, in 
my work on Project CAPE. I will clearly identify which work was performed by Forsythe and 
which was performed by me in this paper. 
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Discussion of Mandatory PALS Training for Emergency Department Staff as a Method of 
Improving Outcomes in Pediatric Emergency Care 
Critical Access Hospitals (CAHs) receive government funding in exchange for meeting 
several specific criteria, one of which is operating 24 hour emergency departments (EDs). 
Although many of these hospitals do not admit pediatric patients, they are expected to be 
competent in the treatment of all patients that come to the emergency department, and this 
frequently includes children.  However, many of these CAHs do not have a pediatrician on staff 
within the ED, or even available on call, and research has brought into question how prepared 
small hospitals and rural hospitals are to cope with pediatric emergencies. Pediatric Advanced 
Life Support (PALS) was designed to ensure “providers have the special training required to deal 
with injuries in children and infants who require critical care”8 and may offer a way of improving 
the level of provider competence with pediatric emergencies. This essay discusses the 
implications of introducing mandatory PALS training for providers staffing EDs.  
Background: 
The Hospital Survey and Construction Act of 1946, more commonly called the Hill-
Burton Act after its congressional sponsors, granted federal money for the construction of 
hospitals and health care centers in underserved areas.
9
 One condition of receiving the federal 
grants was that the new facilities were required to permit access to all their services to all 
residents of their territories, with the goal of this provision being to improve access to health 
care.
10
 Almost 7000 hospitals have been created under this act, many of them in small, rural 
communities.
10
 In 1997, the Balanced Budget Act established the Critical Access Hospital 
(CAH) program, under which hospitals could apply for CAH status if they were rural and more 
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than 35 miles from the next nearest hospital, had fewer than 25 inpatient beds, plus operated a 
24-7 ED.
11
 The government strategy behind the creation of CAHs was, again, to ensure access to 
health care, including emergency services, for residents of rural communities,
12
 and many 
hundreds of the hospitals created under the Hill-Burton legislation have been awarded CAH 
status.
13
 
 The Emergency Medical Treatment and Active Labor Act (EMTALA), passed in 1986, 
made it federal law that any person who seeks emergency care at an ED be examined, treated or 
stabilized within the capability of the hospital’s emergency department.14 The aim of this 
legislation was to prevent inferior treatment and “patient dumping” of patients who weren’t able 
to pay for their care
15
, but the language also prevents refusal of treatment of patients based on 
age. A 1993 Institute of Medicine (IOM) report on the state of emergency medical services for 
children stressed that services need to be prepared to care “for all children: regardless of age”16, 
page 3
. An important consequence of the IOM report was that it highlighted many shortcomings in 
the emergency care of children. Despite several advances in the emergency care and resuscitation 
of adults, outcomes for children were still dismal. The report spawned several studies into the 
ability of emergency departments to appropriately respond to pediatric emergencies. 
 A survey of emergency departments in 2003 showed that only 5.5% of hospitals had all 
recommended pediatric emergency supplies, less than a quarter used pediatric emergency 
medicine attendings, and only 9% had a pediatrician in the ED at all times.
17
 Rural hospitals, 
including many of the CAHS, have an even worse track record on pediatric emergency care than 
do urban ones. In rural emergency departments, pediatric-specific training is far less common 
than training for adult emergency techniques,
1
 and access to either pediatricians or even 
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emergency medicine physicians is lower than in urban hospitals.
18
 In addition, rural hospitals 
tend to perform worse on pediatric equipment checklists.
18
 These deficiencies in the provision of 
good quality care during pediatric emergencies surely undermine the intent of the legislative 
efforts to improve access to care in rural communities. Having access to care is worth little if the 
quality of that care is poor. 
 Pediatric Advanced Life Support certification was created in 1989 as a joint program of 
the American Heart Association and the American Academy of Pediatrics.
19
 It was designed for 
providers practicing in the areas of either emergency care or pediatrics and was created to correct 
large deficits in knowledge and skills in the areas of pediatric cardiopulmonary resuscitation and 
pediatric trauma life support measures.
19
 The PALS training course is evidence-based and 
frequently updated to reflect new research. Studies have shown that using PALS guidelines 
improves child outcomes in both mortality and functional morbidity.
20,21
 Although many 
pediatric training programs have embraced PALS and require certification of their graduates, 
there are no universal requirements that providers caring for children ever become certified, or 
maintain certification, in PALS.
22
 A 2010 study of 65 rural EDs found that less than 80% of 
hospitals required all of their ED physicians and mid-level providers to be current in PALS, and 
only 62% had all of their ED nurses current with their certification.
18
 Clearly, adoption of PALS 
is not universal or complete despite the good reputation and credibility of the course among 
providers and despite the evidence that use of PALS guidelines can improve outcomes. This 
leads to a policy question: in order to improve the outcomes of children receiving emergency 
care, should emergency department providers be mandated to obtain and maintain PALS 
certification? What follows is a discussion of several of the considerations surrounding this 
question. 
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Barriers to PALS Training 
Examining the feasibility of implementing mandatory PALS training requires identifying 
current barriers, either perceived or actual, to obtaining PALS certification. In 2003, 
investigators conducted a survey of 339 providers in the State of Alabama in order to define such 
barriers.
22
 Not surprisingly, the most frequent barrier cited was time, with 53% of respondents 
reporting that this was the primary reason they did not have current PALS certification. The 
PALS training is an intensive two-day course, and recertification is required every 2 years. 
Smaller facilities may not be able to afford to reimburse staff for this time off and also may find 
it difficult to find staff to cover the shifts missed by a provider. Additionally, only limited 
locations offer PALS training (for example, there are 13 in the entire State of New Jersey in 
2000
23
), and many providers may have to add travel time to the time requirement for 
certification. Indeed, location of available training courses was the second biggest barrier quoted. 
As the study in Alabama was mainly of providers in urban facilities, it may be expected that 
location will be even more of an issue for the staff of rural hospitals such as CAHs, as the 
training tends to be offered only in larger urban areas with academic centers.
24
  
The third most frequently identified barrier was cost. The course generally costs around 
$200, but location issues could increase this cost if travel and lodging considerations are 
included. If PALS is not required by employers, they may not reimburse the staff for the cost of 
the course, or it may come out of a facility’s communal fund for all staff training at the expense 
of some other training opportunity. Although $200 may not be a prohibitive cost to some 
providers, it is still a price they are not going to pay willingly unless they perceive a real reason. 
8 
 
The investigators of the Alabama study pointed out that even if all these three barriers 
were removed, a portion of providers would still choose not to take PALS. A study in 2000 
found that the vast majority of PALS training course participants were non-physicians
23
, which 
could reflect differing employer requirements for its physicians and other staff, but this could 
also reflect attitude differences between MDs and other providers. Other reasons cited for not 
taking PALS included not wanting to take courses with nurses and not wanting to take a course 
that was not taught by emergency medicine physicians; this suggests an underlying culture of 
resistance to additional training and perhaps a touch of arrogance. Indeed, it has been suggested 
that some physicians would resist any efforts to make PALS training mandatory because they 
believe that once they have completed residency they are fully competent and should not have to 
re-prove this fact by jumping through the hoops of repeated certification.
25
 This belief may be 
fueled by attitudes similar to those contributing to the resistance of physicians to embrace the 
concept of coaching, as described by Atul Gawande in a recent New Yorker article.
26
  
Of all of the barriers to PALS discussed here, the resistant attitude of some providers is 
the one that would likely to be most easily overcome by making PALS training mandatory - if 
PALS is required, the attitudes of providers will have little opportunity to influence whether they 
receive training, although aversive attitudes may continue to influence openness to the training 
they must receive. The implementation of mandatory certification will also do little to resolve the 
issues of the time requirement or cost associated with the training. Required training may create 
a bigger market for it, with additional locations that may start to offer PALS certification. During 
the early stages of an implementation of required certification the available training centers may 
become fully booked, as the relatively few facilities now offering training currently may be 
unable to cope with a sudden increase in demand. 
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Would Mandatory PALS Training Improve Outcomes? 
 If our ultimate goal is to improve the outcomes of children receiving emergency care, we 
should consider carefully whether and how mandatory PALS training would achieve this goal. 
Although there is evidence that using PALS guidelines leads to improved patient outcomes,
20,21
 I 
was unable to find any evidence that suggests PALS trained pediatric emergency care providers 
perform better or have better patient outcomes than do non-PALS trained providers. A 1998 
study looking at the ability of PALS-trained residents to perform certain resuscitation skills on a 
mannequin showed overall poor performance and prolonged time to skill completion.
27
 Evidence 
also exists that poor quality cardiopulmonary resuscitation is still a problem despite PALS 
training.
28,29
 Emergency medicine experts call the skills taught within PALS basic and 
insufficient.
30
 A study by Mancini and Kaye suggests that performance of skills learned during 
such courses begins to deteriorate after only one year,
2
 and, as previously mentioned, the current 
requirement for recertification is every two years. Hence, the current contents of PALS and the 
recertification period may not be adequate to substantially improve provider skills. 
 Rather than directly elevating provider performance, perhaps the completion of 
mandatory PALS training would improve patient outcomes in another way. As the use of PALS 
guidelines is associated with improved outcomes, it is feasible that PALS training could improve 
outcomes by raising awareness about the existence of these guidelines or by improved familiarity 
with them. Additionally, as the documented lack of all recommended items on pediatric 
emergency checklists at many facilities is a barrier to high quality pediatric emergency care,
18
 
mandatory PALS training could improve awareness of the items on the checklist. However, 
although not all ED staff at all facilities are current with their PALS certification, many hospitals 
10 
 
report that at least 75% of their ED staff are,
1
 and so there should be a large base of people 
within most EDs who are already aware of the guidelines and checklist items. It is hence unclear 
whether there would be an incremental benefit in the area of awareness by implementing 
mandatory PALS training. 
Would Mandatory PALS Training Worsen Outcomes? 
 Mandatory PALS training for all ED staff may be interpreted as sufficient for providing 
pediatric emergency care. As emphasized at a recent summit of leading emergency medicine 
organizations, courses such as PALS “…alone are not sufficient to ensure that quality emergency 
care is delivered by individuals who complete them.”30, page 212 Emergency care providers may 
feel overly confident in their skills if they have just completed PALS training, and may delay 
seeking the help of more senior providers in emergency situations. Additionally, it would be 
important to ensure that employers understood that PALS is purely a minimum requirement, in 
order to prevent hospitals hiring only ED staff who are PALS certified but have no experience 
and who may perform poorly under the stress of a real pediatric emergency. 
Emergency medicine physicians have discussed the danger of “ …“merit-badge 
medicine” courses”31, p465 creating such an illusion of competency that the distinction between 
basic PALS training and more rigorous training such as board certification in emergency 
medicine is lost. Some are concerned that this lower standard of competence would supersede 
higher ones, both in terms of what providers strive to achieve and in what employers are willing 
to accept. Although these concerns are usually voiced by board-certified emergency medicine 
physicians who have a vested interest in preserving the demand for their profession, we must 
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consider their claim that mandatory PALS training may in fact lead to lower standards of training 
and patient care, and hence to worse patient outcomes. 
Finally, we must consider whether mandatory PALS training for ED staff would affect 
the participation in pediatric codes of other hospital staff who are not PALS trained. If non-ED 
staff felt that pediatric codes were now the responsibility of only PALS-trained ED providers, or 
that they were not competent enough to participate because they personally had not received 
PALS training, it could affect the willingness of these staff to provide help in situations such as if 
a child arrests in the MRI scanner away from the emergency department. This could create a 
delay in life-saving emergency care and also potentially contribute to worse patient outcomes. 
An Alternative Solution 
 One of the problems with mandatory PALS training discussed above is the waning of the 
performance of skills relatively soon after the training. Gass and Curry have suggested that 
practice of the skills and receiving feedback increases knowledge retention
3
. However, situations 
requiring emergency resuscitation of pediatric patients in EDs of small rural critical access 
hospitals do not occur commonly and thus there are fewer opportunities to practice these skills 
during real events than in larger, more urban hospitals. An increasingly popular tool that can 
overcome this problem is simulation. 
 Studies have shown that simulation is effective for the teaching and retention of 
emergency care skills, including pediatric skills.
32
 It has been shown to produce good skill 
retention after periods of up to three years, and, unlike PALS, is beginning to accumulate 
evidence to show that it is able to improve patient outcomes.
33
 Simulation also offers the 
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opportunity to improve teamwork and communication skills- elements that are gaining 
increasing attention in pediatric emergency care.
5
 With the goal of improving outcomes in 
pediatric emergency care, an alternative to introducing mandatory PALS training could be to 
implement mandatory simulation-based pediatric mock codes of some kind for ED staff. 
Conclusion 
 PALS certification, although designed specifically with the aim of improving provider 
competence in pediatric emergency situations, seems to fall short of the mark both in terms of 
improved provider performance and proven advances in patient outcomes. Providers confront 
several barriers to obtaining PALS certification and there are also potential disadvantages to 
mandating PALS certification for all ED staff.  I feel that implementing a policy of mandatory 
PALS training at this point in time would place a burden on hospitals and staff that would not be 
justified based on the lack of evidence that it would lead to improved patient outcomes. 
 An alternative to mandating PALS training is to mandate the use of training simulations 
for all ED staff. Although there are likely several issues similar to those raised for mandatory 
PALS training, including cost, time, and access to simulators and educational instruction, 
simulation has shown promising results that translate all the way out to improved patient 
outcomes.  Future research agendas should include investigations of the effects of different types 
of simulations and frequency of scenarios, among other questions, but simulation is a promising 
candidate as a tool to improve pediatric patient outcomes in emergency care. 
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Measuring Comfort:  Materials and Methods 
Study Participants and Funding: Five critical access hospitals in North Carolina agreed to take 
part in Project CAPE. These hospitals are representative of small rural hospitals in NC, and their 
EDs vary in ways that are likely representative of others in NC, including differing reliance on 
mid-level providers to staff their EDs. All ED staff at the five hospitals were invited to 
participate in the longitudinal panel survey and resuscitation scenarios.  
Funding for Project CAPE is provided by both the North Carolina Office of Rural Health 
and Community Care and the Cannon Foundation. The project received IRB waivers from both 
the University of North Carolina and Duke University. 
Intervention: The 5 hospitals participated in a 2-step intensive educational intervention. The 
first step involved sending from each of the 5 hospitals to UNC for a 2-day workshop. The 
workshop included didactic sessions on pediatric assessment and stabilization, and mock 
pediatric resuscitation scenarios using UNC’s simulation center. The scenarios focused on 
crucial cognitive and procedural skills and teamwork. Participants at the workshop also received 
TeamSTEPPS Train-the-Trainer training, with the goal that they would disseminate 
TeamSTEPPS to the other ED staff at their respective institutions.
34
 
The second step of the intervention was the performance of mock pediatric resuscitation 
scenarios on site in the EDs.  Each hospital was given and oriented to a pediatric ALS capable 
high-fidelity mannequin and performed specified mock resuscitation scenarios from a handbook 
at set intervals throughout the following year. The EDs ran the scenarios monthly for the first 3 
months, and then quarterly after that. The specific scenarios were chosen either because they 
included conditions that were common causes of pediatric emergencies or because they 
emphasized an important difference in pediatric and adult patient management. The mock codes 
14 
 
were conducted in the natural setting of providers’ own EDs and  staff were given no prior 
warning that the simulations would be occurring on a given day. Typically, an overhead 
announcement of a pediatric code would be made, and staff would not be aware it was a mock 
code until they arrived in the examination department. The mock codes were conducted in a 
fashion as close to a real code as possible, with ED staff encouraged to obtain access, draw up 
real medications in the appropriate concentrations and perform other scenario specific 
procedures (intubation, CPR, etc.) on the mannequin. We aimed to have the ED staff practice the 
skills they would need in a real code, such as assessing vital signs, locating required equipment 
(glucometer, Broselow tape, etc.) and perform dosage calculations based on weight estimations.. 
A pre-designated mock code organizer from each ED was responsible for setting up the 
mannequin for each scenario, conveying patient history and describing the condition of the 
patient, and “scoring” the scenario using a standardized checklist. 
 
Surveys and Evaluation. A longitudinal panel survey was administered to all Project 
CAPE participants at 3 different points in time. This survey was designed by C. Scott Forsythe 
with the guidance of the investigative team; he maintained and administered the first and second 
iterations of the survey using Qualtrics survey software (Qualtrics Labs Inc., Provo, UT).  I was 
responsible for administering and maintaining the third iteration of the survey. The Qualtrics 
survey link was emailed to the point person at each hospital, who then distributed the survey to 
all their ED staff. Each survey is identifiable down to the level of the hospital, but the individual 
responders are anonymous. However, we included three open-ended questions that allowed us to 
track an individual’s responses over time. These were “What city or town were you born in?”, 
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“What was the make and model of your first car? (e.g. "Honda Civic")”, and “What is your 
mother's middle name?” A complete copy of this survey is provided in Appendix 2. 
The initial wave of the survey (Survey 1) was completed before the intervention was 
started in order to capture providers’ baseline background information such as training and 
experience. This same survey (Survey 2) was then administered after 6 months of Project CAPE 
and then in a third wave (Survey 3) at the completion of the pilot project, a full year after the 
initial survey. The initial survey assessed provider comfort with various emergency pediatric 
skills and provided a baseline so that changes in this comfort level could be followed over time. 
Providers’ comfort levels were assessed by asking providers to rate their comfort with various 
emergency skills on a scale of 0 to 100, where 0 is “not at all comfortable” and 100 is 
“completely comfortable”. The comfort questions were asked for several age groups of pediatric 
patients – infants, children, and adolescents – to determine whether comfort was associated with 
the inherently different challenges of treating patients at different levels of physical 
development. 
We assembled a focus group of 1-2 representatives from each of the 5 hospitals at the end 
of the Project CAPE pilot project. The representatives were brought to UNC for a half-day to 
give us feedback on Project CAPE. As part of this debrief session, I administered a short 
anonymous paper survey which I designed to extend the exploration of the concept of provider 
comfort as well as to allow a final format in which participants could give us anonymous 
feedback on the project.  The survey included several questions about changes in comfort levels 
with answers provided on a 7-point Likert scale where 1 was “more comfortable”, 4 was “about 
the same” and 7 was “less comfortable.” Respondents were also asked to rate several different 
elements in terms of how much they felt the elements contributed to their overall sense of 
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comfort, and whether Project CAPE had helped them improve in these areas. A copy of this 
Debrief Survey is provided in Appendix 3. 
 Finally, during each pediatric resuscitation scenario, the mock code organizer at each 
hospital was responsible for completing a standardized checklist based on the actions of the ED 
staff during the mock code. This checklist, designed by other members of the Project CAPE 
team, documents whether certain key steps were performed and the time at which they occurred. 
Additionally, it documents whether 5 key elements of TeamSTEPPS (call outs, check backs, 
mutual support, two challenge rule and debriefing) were used during the scenario. A copy of this 
checklist (hereafter referred to as “Checklist”) is provided in Appendix 4. Responses of 
Checklists were compiled and maintained in REDCap, a database management tool devised at 
the University of Vanderbilt and used by the North Carolina TraCS Institute, UNC’s CTSA. An 
additional survey of ED staff members taken immediately after the resuscitation scenario as well 
as a form that was completed during a debriefing session conducted after each scenario are parts 
of the evaluation process of Project CAPE, but these will not be discussed further in this paper. 
Statistical Analysis: First, I present the results of the longitudinal panel survey: Summary 
statistics of baseline participant characteristics performed on aggregate data from survey 1 of the 
iterative survey were performed by C. Scott Forsythe using Stata version 10 (StataCorp, College 
Station, TX), and this work is acknowledged in table legends where elements of this analysis are 
included. All other analysis in this paper was performed by myself using Stata version 12 
(StataCorp, College Station, TX). 
I stratified certain responses based on patient age and provider type. As in the earlier 
analysis, I grouped MDs and mid-level providers (MLPs) -- physician assistants and nurse 
practitioners, into the same provider category because of the similar roles they perform at these 
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rural hospitals (where MLPs often staff the ED instead of MDs). I analyzed basic characteristics 
for each survey using means and standard deviations for continuous variables and frequencies 
and percents for categorical variables. For analysis of Survey 2 results, only surveys from 
respondents who had completed both Survey 1 and Survey 2 were included, and likewise, for 
analysis of Survey 3 of the panel survey, surveys from respondents who had not completed all 
three waves of the survey were excluded. 
I matched respondents’ surveys at Times 1, 2 and 3 by manually assessing answers to the 
3 open ended questions. I considered responses on any given survey to have come from the same 
individual if 2 of the 3 answers matched and the third was ambiguous but not contradictory. For 
example, if the answer given to the “What was the make and model of your first car? (e.g. 
"Honda Civic")” question was “Pontiac” for one wave of the survey and “Grand Am” for 
another, these were not considered contradictory answers and, if the answers to the other 2 
questions were the same, the responses were considered to have been given by the same 
individual. Changes in pairs of individuals’ responses over time were analyzed using paired t-
tests for continuous variables. Changes in frequencies and percents of categorical variables over 
time were analyzed using Pearson’s Chi-squared test. A p value of <0.05 was considered 
significant for all statistical tests. 
Debrief Survey: I calculated means and population standard deviations for the questions 
answered on a Likert scale. The question where respondents were asked to assign percents to 
different elements based on how much they contributed to their overall sense of comfort was 
analyzed by ranking the elements based on how many of the respondents gave each element the 
highest percentage (or joint highest percentage if two or more elements were tied). I analyzed 
comments by looking for common themes within them and recording the number of comments 
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that contained each theme. Because the N of cases for the Debriefing survey is so small (N=8), 
these results are merely suggestive. 
  
19 
 
Results 
Longitudinal panel survey results.  We received 125 completed surveys for Survey 1, of 
which 19 were excluded from analysis as they had been completed after the Project CAPE 
intervention had begun. Of these 106 individuals that completed Survey 1, 61 individuals also 
answered Survey 2 (58%) and 32 individuals answered all 3 surveys (30%). 
 Table 1 shows participant characteristics for each of the 3 surveys. More RNs completed 
the surveys than did MDs/MLPs, with the percentage of MD/MLPs varying between 26% and 
34% depending on the survey. While most RNs had completed both ACLS and PALS training in 
the last 2 years, this was less common in MD/MLPs, where the percents varied from 40% to 
70%. Survey 1 responses showed that the pediatric content of continuing education programs 
offered by the 5 pilot hospitals was low, and that, prior to Project CAPE, the number of providers 
reporting regularly scheduled mock codes was low, although RNs reported it more frequently 
(44%) than did MD/MLPs (9%).  
Providers had low levels of experience in all of the key emergency procedures we asked 
about in all pediatric age groups, with the vast majority of providers reporting that they had 
performed the procedures less than 5 times in the last year (Tables 2 and 3). The experience did 
not improve over the course of the year of the pilot program, as reported in Surveys 2 and 3, so 
any change in comfort levels is not likely due to increased experience on real patients. 
Tables 4 and 5 show providers’ comfort levels, measured on a 100 point scale where 0 is 
“not at all comfortable” and 100 is “completely comfortable.” Baseline data appears from Survey 
1 results, and changes in those comfort scores over the course of Project CAPE are given in the 
Survey 2 and 3 columns. Each type of provider was more comfortable at baseline with older 
children than with infants for every single procedure we asked about, but the baseline comfort 
20 
 
scores were generally low (mean comfort score of 69.0 for the procedures in children, mean of 
58.9 for the procedures in infants). The tasks with which providers felt most comfortable- 
assessing the patient and recognizing abnormal vitals- are most likely the tasks with which they 
have the most real-world experience. 
 Tables 4 and 5 show improvements in almost all of the comfort scores over time, and 
several of these improvements are statistically significant, even with such small Ns. The size of 
the change varies, but several are large, with increases of more than 10% above the original 
reported comfort score. Although 5 out of the 14 different comfort scores reported did show 
slight declines in comfort at some point for the MD/MLP group, these negative changes are not 
statistically significant. Additionally, 3 of these decreases were at the 6 month point and the 
comfort scores actually improved from baseline at the 12 month survey.  
 Table 6 documents providers’ views on mock codes and pediatric training. Baseline data 
show that almost all providers already had opinions that mock codes would be useful in 
improving skill and comfort, and Project CAPE did little to alter these opinions. Almost three 
quarters of providers also felt that the current focus on pediatrics in the continuing education 
offered at their hospital was inadequate, and these views did not change either. Large statistically 
significant decreases in the number of providers that reported their hospital had no regularly 
scheduled codes were seen during Project CAPE, perhaps indicating that Project CAPE had 
made them think more about the training environment. Throughout Project CAPE, providers 
believed that there would be a large benefit from further pediatric training.   
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Debrief Survey.  The focus group participants (n=8) thought that their assessment of their 
competence before Project CAPE was a good representation of how competent they actually 
were (answered 3,4, or 5 on a 7-point Likert scale), with the exception of one participant who felt 
less competent than he or she had thought before (mean=4.6, sd=1.1). The answers to how their 
comfort level changes immediately after the first mock code were more varied, with 3 of the 8 
respondents feeling more comfortable and 4 out of 8 feeling less comfortable (mean=4.4, 
sd=1.5). As to change in their comfort levels with pediatric codes now that Project CAPE has 
ended, all 8 respondents answered either 1 or 2 on the 7-point Likert scale, clearly showing that 
Project CAPE has made them more comfortable with pediatric codes (mean=1.9, sd= 0.3). 
Additionally, when asked how Project CAPE had affected their comfort level treating pediatric 
patients in general, not just pediatric codes, all 8 respondents indicated that they were more 
comfortable than before Project CAPE (mean=2.0, sd=0.7). These results are all consistent with 
the increases in comfort scores seen with the iterative survey. 
When asked to assign percents to 4 different variables to show how much they felt each 
variable contributed to their overall sense of comfort with procedures performed during a 
pediatric emergency, the variable that received the most number of highest percentages was “My 
skill with procedures”, with “My confidence that I can do the procedure safely” ranking second. 
Table 7 shows the results of the answers to the question “How, if at all, did Project CAPE help 
you improve in each of these areas?”, where answers were given on a scale of 0 (Project CAPE 
had no effect) to 5 (Project CAPE was very effective). Results suggest Project CAPE is most 
effective at improving appreciation for teamwork and skill with procedures, but is effective at 
improving all five of the areas examined. 
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 Seven out of the 8 respondents offered comments on the Debrief Survey, and all of the 
comments were exceptionally positive about Project CAPE. No negative comments were made 
at all, even though the participants had been assured that the surveys were anonymous. 6 of the 7 
comments were substantive and had content that could be analyzed further. While the members 
of the focus group are not necessarily representative of all the Project CAPE participants as they 
may have been more interested and invested in the project than others, the comments they 
provided offer several insights.   
Three of the 6 mentioned improvements in teamwork or improvements due to 
TeamSTEPPS specifically. Indeed, TeamSTEPPS seemed to be the aspect of Project CAPE that 
caused the most interest. During the debrief session, some members of the focus group even 
expressed interest in expanding TeamSTEPPS training to the entire staff of the hospital, because 
they were convinced of its usefulness. 
Four of the 6 comments noted that the respondent felt that ED staff/ED as a whole had 
benefited from participation in Project CAPE, suggesting that Project CAPE works not only on 
an individual level to improve comfort levels, but also at the level of the ED to improve ED 
functioning as a whole. Additionally, 4 of the 6 comments also stated that Project CAPE would 
have an effect on the care of adult patients/all patients, not just pediatric patients. 
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Discussion 
 
 The data generated by Project CAPE suggest that, at baseline, providers in small rural 
critical access hospitals have low experience with many of the key procedures needed during 
pediatric emergencies and do not feel comfortable performing these tasks. Providers are even 
less comfortable treating infants than they are children. These conclusions were drawn by C. 
Scott Forsythe in his analysis of the Survey 1 data, and I am in complete agreement. Twenty-six 
percent of pediatric emergency department visits occur in rural or remote facilities such as 
these,
35
 highlighting the importance an educational intervention such as Project CAPE could 
have by increasing provider comfort and competence, and improving quality of care. 
 The use of high-fidelity simulations to improve clinical competency in emergency 
medicine is becoming more commonplace.
36
 Other educational interventions incorporating high-
fidelity simulations have shown improvements in provider comfort and performance of tasks, 
specifically including the area of pediatric codes.
37,4
 Mock pediatric codes using simulators have 
also been shown to translate to improved patient outcomes.
33
 Although Project CAPE did not 
assess changes in patient outcomes as a result of the intervention, the improvements in comfort 
would, one hopes, lead to improvements in patient outcomes here too. 
 Almost all of the comfort scores showed improvement from baseline at  6 months and 12 
months into Project CAPE. Many of these increases are statistically significant, especially where 
sample sizes were larger. Importantly, the column means, which can be interpreted as an overall 
comfort level, have increased in all cases at both 6 months and 12 months, for treatment of both 
infants and children. In many cases, these increases are more than 10% of the original baseline 
comfort scores reported, suggesting that these improvements are large enough to be substantively 
significant. 
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Many of the increases in comfort score seen at Survey 2 (6 months into Project CAPE) 
seem to be sustained at the end of Project CAPE 12 months after the program was started 
(Survey 3 data).  Some comfort scores improved even more from Time 2 to Time 3. And, even if 
they did not improve, they remained above baseline comfort levels.  Indeed, of the 14 different 
comfort scores reported for the three different strata of providers (All providers, RNs, and 
MD/MLPs), all but 2 comfort scores (40 out of 42) showed improvements over baseline at the 
end of the Project CAPE pilot year. 
Concerns have been raised in the past that providers have limited ability accurately to 
self-assess, including in their confidence in performing clinical procedures.
38
 However, the 
debrief survey results give confidence in the validity of using self-rated comfort scores here, as 
the focus group members felt that the comfort score ratings they gave were in fact a good 
representation of their comfort. We had wondered whether providers would be overly confident 
in their skills or knowledge before they were tested with the mock codes, but this does not seem 
to be the case. Additionally, because the changes in comfort level are measured for an individual 
against his or her own previous answers, it is less important how a provider’s own self-
assessment would compare to that of an external assessor. Comfort and confidence levels have 
been used by others as a mechanism of assessing an educational intervention,
37,39
 and, based on 
the answers given on the debrief survey, comfort seems to encompass all the elements on which 
Project CAPE had an effect, and hence is an excellent measure for assessing the effect of Project 
CAPE. 
The debrief survey was also helpful in investigating a possible cause for the increase in 
comfort scores by further exploring which of the elements that contribute to an individual’s 
perception of comfort were affected most by Project CAPE. “Skill” was ranked as the element 
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that is most important to an individual’s comfort level, and the debrief survey suggests that this 
is one of the elements that Project CAPE was most effective at improving. As shown in Tables 2 
and 3, increased experience performing these procedures on real patients is not accountable for 
these results. However, because Project CAPE contains multiple educational components, it is 
difficult to determine which elements were responsible for the results.  
Another limitation of this project is the design. As an uncontrolled Before-After study, no 
non-intervention comparison group was included. This observational design makes it difficult to 
determine whether the results are truly due to the intervention or due to other variables beyond 
our control, such as policy changes or a change in hospital management (which did occur in one 
of the 5 pilot hospitals during the project). We also did not assess secular trends prior to the 
project- it is possible that comfort scores were trending up prior even to Project CAPE, although 
we have no reason to expect that this would occur. Additionally, our data show that the number 
of providers reporting that they had regularly scheduled mock codes at their hospitals increased 
during Project CAPE. We assumed that providers were considering the mock codes of Project 
CAPE in this light, but we did not specifically elicit whether other mock codes were being 
performed also. If other mock codes, besides those of Project CAPE, had been implemented 
during the project, some of the results may be attributable to those, rather than to Project CAPE. 
This project was not set up to assess patient outcomes, only the intermediate outcomes of 
increased provider capability. The rarity of pediatric emergencies requiring resuscitation would 
make such patient outcomes data difficult to gather. We also did not assess any unintended 
consequences of Project CAPE, such as whether the time commitment required to run the 
scenarios kept staff from adequately performing other duties. We made no assessment of whether 
the improvements seen outweighed any negatives of the project, such as harms, costs, or hassle. 
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We also do not have any follow-up period to assess how long the effects of Project CAPE are 
sustained after it is stopped. Additional limitations include the small sample size, especially for 
the MD/MLP group, and the fact that the 5 critical access hospitals that volunteered for Project 
CAPE may not be representative of all other small rural critical access hospitals in North 
Carolina in terms of their interest in and commitment to quality improvement. 
The results of this pilot project are very encouraging. The evidence supports the 
hypothesis that participation in Project CAPE improves the comfort level of ED medical 
providers during pediatric emergencies. Furthermore, the data imply that Project CAPE may also 
improve comfort when caring for pediatric patients in general and may also improve elements of 
the care of adults too, suggesting that Project CAPE may have potential to be wider reaching 
than just affecting the care received by pediatric emergency patients. 
The problems of maintaining preparedness for pediatric emergencies are well 
documented. Small rural critical access hospitals are not only subject to the waning of skills soon 
after receiving training, but due to the rarity of pediatric emergencies, staff receive little 
opportunity to actively practice these skills. The results of this pilot project suggest that Project 
CAPE is an educational intervention that offers a means to practice skills and improve provider 
comfort. It also introduces TeamSTEPPS into the ED, offering the benefits of improved 
teamwork and communication. Based on these results, Project CAPE should be expanded to 
provide further evidence of its ability to achieve its goals of improving the quality of pediatric 
emergency care. 
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Conclusion 
The results of this study suggest that Project CAPE is an educational intervention that can 
be used within small rural EDs to improve provider comfort and increase preparedness for 
pediatric emergencies. These positive results have a policy implication. There is an expectation 
that all EDs be prepared to manage pediatric emergencies, however rare, to a certain standard of 
competence. As evidence is mounting as to the ability of training simulations such as Project 
CAPE to improve provider comfort to perform life-saving skills during pediatric emergencies, 
and ultimately improve patient outcomes, support should be given to recommendations of their 
implementation within EDs. The nature of this support- whether use should be encouraged by 
professional organizations such as the American Academy of Pediatrics, or supported by 
government funding, or even made compulsory by a government mandate- is a difficult policy 
question, but it may be time to begin to think about the answer.  
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Tables 
 
Table 1 Participant Characteristics in Total Sample and by Provider Type: (% (n) or mean (sd)) 
* Survey 1 data were analyzed by C. Scott Forsythe  
 
 All respondents RN MD/MLP 
 Survey 1* 
(n=106) 
Survey 2 
(n=61) 
Survey 3 
(n=32) 
Survey 1* 
(n=62) 
Survey 2 
(n=43) 
Survey 3 
(n=20) 
Survey 1* 
(n=32) 
Survey 2 
(n=16) 
Survey 3 
(n=10) 
Provider Type    61% (62) 74% (43) 63% (20) 34% (32) 26% (16) 31% (10) 
EM is primary 
specialty 
   
 
  
63% (19) 
 
62% (8) 
 
75% (6) 
≥ 5 years of ED 
experience 63% (64) 
 
 
66% (40) 
 
 
63% (20) 24% (39) 
 
 
65% (28) 
 
 
70% (14) 75% (24) 
 
 
75% (12) 
 
 
60% (6) 
>10 Years of ED 
experience 39% (39) 
 
41% (25) 
 
34% (11) 34% (21) 
 
37% (16) 
 
35% (7) 53% (17) 
 
56% (9) 
 
40% (4) 
Completed PALS 
course in last 2 
years 72% (73) 
82% (50) 78% (25) 
87% (54) 
93% (40) 80% (16) 
47% (15) 
50% (8) 70% (7) 
Completed ACLS 
course in last 2 
years 84% (85) 
 
 
89% (54) 
 
 
88% (28) 98% (61) 
 
 
100% (43) 
 
 
95% (19) 60% (15) 
 
 
56% (9) 
 
 
70% (7) 
Hospital has  
scheduled mock 
codes 19% (19) 
 
 
67% (39) 
 
 
75% (24) 44% (14) 
 
 
69% (29) 
 
 
75% (15) 9% (3) 
 
 
57% (8) 
 
 
70% (7) 
Hospital offers 
continuing 
education 
programs with ≥ 
25% pediatric 
focus 19% (18) 
 
 
 
 
 
23% (12) 
 
 
 
 
 
26% (7) 18% (11) 
 
 
 
 
 
25% (10) 
 
 
 
 
 
35% (6) 16% (5) 
 
 
 
 
 
9% (1) 
 
 
 
 
 
0% (0) 
Pediatric patients 
seen per shift 8.4 (93) 
 
8.4 (58) 
 
10.7 (30) 8.6 (58) 
 
7.9 (41) 
 
11.1 (18) 7.8 (31) 
 
9.5 (15) 
 
10.6 (10) 
Toddlers seen per 
shift 4.6 (92) 
 
4.2 (57) 
 
4.9 (30) 4.8 (57) 
 
4.2 (40) 
 
5.7 (18) 4.5 (31) 
 
4.3 (15) 
 
3.6 (10) 
Infants  seen per 
shift 2.2 (92) 
 
1.9 (56) 
 
2.2 (30) 2.5 (57) 
 
2.1 (39) 
 
2.7 (18) 1.8 (31) 
 
1.7 (15) 
 
1.5 (10) 
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Table 2 Experience Among All Providers With Three Procedures, by Age Group of Patient: % of providers reporting 0-5 procedures 
over last year  
* Survey 1 data were analyzed by C. Scott Forsythe 
In Infants 
 Survey 1* (n=97) Survey 2 (n=61) Survey 3 (n=32) 
Start IV 79% 82% 97% 
Place NG 100% 100% 100% 
Place urinary catheter 86% 
 
88% 
 
94% 
In Toddlers 
 Survey 1* (n=97) Survey 2 (n=61) Survey 3 (n=32) 
Start IV 66% 65% 77% 
Place NG 99% 100% 100% 
Place urinary catheter 82% 
 
85% 
 
88% 
In Children 
 Survey 1* (n=97) Survey 2 (n=61) Survey 3 (n=32) 
Start IV 55% 57% 68% 
Place NG 97% 98% 100% 
Place urinary catheter 85% 
 
82% 
 
97% 
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Table 3 Experience Among MDs & MLPs with Four Procedures, by Age Group of Patient: % of MD/MLPs reporting 0-5 procedures 
over last year  
* Survey 1 data were analyzed by C. Scott Forsythe 
 
 In Infants In Toddlers In Children 
 Survey 
1* 
(n=30) 
Survey 2 
(n=15) 
Survey 3 
(n=9) 
Survey 1* 
(n=30) 
Survey 2 
(n=15) 
Survey 3 
(n=9) 
Survey 
1* 
(n=30) 
Survey 2 
(n=15) 
Survey 3 
(n=9) 
Start IO 100% 100% 100% 100% 100% 100% 100% 100% 100% 
Place 
Central 
Line 100% 
 
 
100% 
100% 
100% 
 
 
100% 
 
 
100% 100% 
 
 
100% 
 
 
100% 
Bag 
Mask 
Ventilate 97% 
 
87% 
 
100% 
97% 
 
100% 
 
100% 
97% 
 
93% 
 
100% 
Intubate 93% 93% 100% 97% 100% 100% 97% 100% 100% 
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Table 4 Comfort Among Providers with Six Procedures for Children: Mean comfort score on a 0-100 point scale  
 
 
 All Providers RN MD/MLP 
 Survey 1 
Mean 
(sd) 
Survey 2 – 
change 
from 
survey 1 
Survey 3- 
change 
from 
survey 1 
Survey 
1 
Mean 
(sd) 
Survey 2 – 
change 
from 
survey 1 
Survey 3- 
change 
from 
survey 1 
Survey 1 
Mean 
(sd) 
Survey 2 – 
change 
from 
survey 1 
Survey 3- 
change 
from 
survey 1 
Assessing 
Patient 
81.1  
(21.4) 
+4.4* +3.7 78.0  
(23.5) 
+6.2* +4.9 89.0    
(12.2) 
-0.1 +3.5 
Drawing 
Blood 
65.0    
(33.2) 
+8.1* +9.5* 73.0    
(30.6) 
+4.2 +2.7 43.5    
(33.3) 
+19.7* +22.6 
Placing an 
IV 
64.2   
(33.5) 
+6.8 * +7.8 75.4   
(27.9) 
+3.8 +1.9 34.1    
(31.1) 
+15.6* +20.8 
Placing an 
NG 
52.9  
(33.6) 
+9.9* +7.7 53.0   
(33.5) 
+9.6* +8.1 56.3  
(34.4) 
+11.3 +7.8 
Placing a 
Urinary 
Catheter 
66.7  
(32.1) 
+4.9 +5.8 69.5    
(32.8) 
+7.6* +10.2 56.4    
(29.8) 
-2.1 -1.3 
Recognizing 
Abnormal 
Vitals 
83.7    
(19.6) 
+2.1 +4.8 82.4   
(19.9) 
+1.8 +4.6 87.0    
(19.9) 
+2.2 +4.2 
Column 
Mean 
69.0    
(24.6) 
+6.0* +6.5* 71.9     
(25.6) 
+5.5* +5.4 61.0     
(22.1) 
+7.8 +9.6 
 
*p<0.05 
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Table 5 Comfort Among Providers with Six Procedures for Infants: Mean (sd) comfort score on a 0-100 point scale  
 
  All Providers  RN  MD/MLP  
 Survey 1 
Mean 
(sd) 
Survey 2 
– change 
from 
survey 1 
Survey 3- 
change 
from 
survey 1 
Survey 1 
Mean 
(sd) 
Survey 2 
– change 
from 
survey 1 
Survey 3- 
change 
from 
survey 1 
Survey 1 
Mean 
(sd) 
Survey 2 
– change 
from 
survey 1 
Survey 3- 
change 
from 
survey 1 
Assessing 
Patient 
71.9   
(28.9) 
+5.7* +5.1 68.5  
(31.4) 
+8.1* +5.9 81.7  
(19.0) 
-0.9 +7.1 
Drawing 
Blood 
54.8   
(35.6) 
+8.0* +8.1 62.6   
(34.8) 
+5.4* +0.5 34.9    
(32.7) 
+16.8* +26.1 
Placing an 
IV 
50.6   
(37.1) 
+9.4* +8.5 60.7   
(35.9) 
+8.6* +2.1 27.7  
(30.2) 
+9.9 +19.1 
Placing an 
NG 
43.9     
(35.6) 
+8.5* +1.9 41.4  
(36.4) 
+10.5* +4.4 55.1   
(32.4) 
+3.1 -4.2 
Placing a 
Urinary 
Catheter 
55.1   
(34.7) 
+7.8* +8.6 56.1    
(36.6) 
+10.1* +10.3 54.4    
(31.2) 
-3.0 +0.5 
Recognizing 
Abnormal 
Vitals 
77.1     
(26.8) 
+3.5 +9.8* 75.3    
(28.6) 
+2.3 +9.4 80.6    
(23.1) 
+6.1 +10.8 
Column 
Mean 
58.9    
(27.4) 
+7.1* +7.0 60.8   
(29.6) 
+7.5* +5.4 55.7   
(22.2) 
+5.3 +9.9 
 
*p<0.05 
  
36 
 
Table 6 Providers’ Views on Mock Code Training: % agreeing with statement, or mean 
 
 
 Survey 1 Change, 2 - 1 Change, 3-1 
How helpful are mock codes? 
Very Useful 
At least somewhat useful 
Somewhat useless or less 
 
30.5 % 
 
+13.6 
 
+22.6* 
83.1 % -6.8 +4.4 
5.1 % +8.5* +4.3 
Pediatric mock codes would 
improve  skill 
 
98.4 % 
 
-8.4* 
 
+1.6 
Pediatric mock codes would 
improve  comfort 
 
96.7 % 
 
-6.7* 
 
-2.9 
Pediatric focus hospital's CE 
program is inadequate 
 
72.9 % 
 
+2.6 
 
-9.9 
Hospital has no regularly 
scheduled mock codes 
 
83.6 % 
 
-50.8* 
 
-58.6* 
Expected benefit from further 
pediatric training (Mean- scale 
of 0-100) 
 
88.8 
 
+0.3 
 
-1.0 
*p<0.05 
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Table 7: Mean and standard deviation of responses to “How, if at all, did Project CAPE help you improve in each of these areas?” 
where responses were given on a scale of 0 (Project CAPE had no effect) to 5 (Project CAPE was very effective). 
 
 
 Mean (sd) 
 
My skill with procedures 
 
4.4 (1.5) 
 
My knowledge about procedures 
 
3.6 (1.2) 
 
My familiarity with procedures 
 
3.8 (1.1) 
 
My confidence that I can do the procedure safely 
 
4.0 (1.3) 
 
My appreciation for teamwork 
 
4.9 (0.3) 
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Appendix 1: Systematic Review- Use of TeamSTEPPS in the Literature 
 
Introduction 
Teamwork and communication have been found to be critical factors in patient care, and 
failures in these areas have been shown to be a root cause of a large proportion of sentinel 
events.
40
 As a response to the increasing data linking teamwork and clinical performance, the 
U.S. Department of Defense’s Patient Safety Program and the Agency for Healthcare Research 
and Quality developed TeamSTEPPS- an evidence-based teamwork system specifically designed 
for health care professionals. TeamSTEPPS (Team Strategies and Tools to Enhance Performance 
and Patient Safety) is grounded by 20 years of teamwork research performed in several high-risk 
industries such as aviation, health care and nuclear power. TeamSTEPPS was publically released 
in 2006 with an extensive set of freely available tools and teaching aids, and has a strength in 
that it can be adapted for use in any healthcare setting.
41
 
The primary goal of Project CAPE is to enhance the ability of North Carolina critical 
access hospitals to care for critically ill and injured children. As the 5 critical access hospitals 
included in the pilot study do not admit children, any such critically ill and injured children are 
only treated in the emergency rooms of these small rural hospitals. Hence, the interventions of 
Project CAPE have been focused on the emergency room staff. The emergency room is a setting 
where teamwork skills can be critical in preventing errors and maximizing patient outcomes. One 
study found that in 43% of reviewed cases where malpractice claims were filed against a hospital 
for care received in the emergency room, improved teamwork could have averted or mitigated 
the adverse event.
42
 In light of this and other evidence that enhanced teamwork can improve 
patient outcomes, the developers of Project CAPE decided to incorporate TeamSTEPPS training 
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into the Project CAPE intervention. This review examines the literature on other applications of 
TeamSTEPPS in healthcare settings. 
Methods 
 This systematic review attempts to answer the question: In what health care settings has 
TeamSTEPPS been applied to date and what outcome measures have been used? I performed a 
PubMed search on January 19, 2012 using the search team “TeamSTEPPS” with the limits set to 
include articles published in English, on human subjects and with abstracts available. As 
TeamSTEPPS was only released in 2006, I anticipated a relatively small number of publications 
reporting implementation of the program, thus I decided not to limit the date of publication in 
order to encompass as many results as possible. My search returned 12 results, and the abstracts 
from all 12 were reviewed. 
 After studying the abstracts, I excluded 6 studies from this review, mostly as they did not 
specifically report an instance where TeamSTEPPS has been implemented or did not report any 
measured outcomes of the training. The first study excluded was an article where TeamSTEPPS 
trainers discuss including storytelling as a method to enhance TeamSTEPPS training.
43
 The 
second article dropped was a study designing and validating the TeamSTEPPS Teamwork 
Attitudes Questionnaire (T-TAQ), but no actual TeamSTEPPS training was implemented in this 
study.
44
 The third detailed a simulator system designed to increase competence in obstetrical 
emergencies, but no results of any implementation were reported.
45
 The fourth article dropped 
from further review was an article discussing the general merits of several different teamwork 
programs.
41
 Fifth, I dismissed an article that discussed TeamSTEPPS training for medical and 
nursing students as I did not consider this a health care setting where care is provided to 
patients.
46
 Finally, I dropped a study detailing TeamSTEPPS implementation in the U.S. Military 
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Health care System in a combat theater in Iraq as this health care system is organized and 
operates differently from typical health care systems and has different goals of care.
47
 
 I printed the full text of the 6 remaining studies and reviewed them in full. The studies 
fall into one of three categories, and I have grouped them into these categories in this review for 
ease of discussion. Two of the studies discussed the use of TeamSTEPPS to improve 
performance in the Operating Room (OR). Another two of the studies investigated TeamSTEPPS 
training in other clinical areas that can be considered high-stress settings. Finally, two papers 
discussed the use of TeamSTEPPS in settings that are not typically considered high-stress but 
that have low frequency critical, emergency events. The end of each of the three sections 
concludes with a brief discussion, including the relevance of these papers to Project CAPE. 
Table 1 summarizes the 6 papers included in this systematic review.  
TeamSTEPPS and Operating Room Performance 
Weaver et al.
48
 performed a study utilizing TeamSTEPPS to investigate two specific 
questions: 1. Does TeamSTEPPS training meaningfully affect teamwork behavior among 
operating room teams? 2. Does this teamwork positively impact important outcomes such as 
patient safety culture? They discuss that many previous teamwork training studies have focused 
on intermediate outcomes such as participant perceptions and reactions to the training, and that 
providers tend to give positive feedback in response to training programs. They felt evidence 
linking teamwork training to direct outcomes such as changes in team behavior and patient safety 
outcomes was lacking in the literature.  
Two different community-based hospitals were used for this study, allowing the 
establishment of a control group that received no training versus the intervention group that 
received a 4-hour TeamSTEPPS training session. Three surgeons and their teams were recruited 
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for each of the two groups. Each of the 6 surgical teams was observed for 10 surgeries and 
completed questionnaires after each, and then the intervention group received the TeamSTEPPS 
training. Subsequently, an additional 10 surgeries were observed and questionnaires completed 
for each of the two groups. 
This study was specifically designed to attempt to gauge the effect of TeamSTEPPS 
training on multiple endpoints. As such, they used many different outcome measures that were 
designed to accomplish 4 levels of training evaluation that have been outlined in the literature. 
Level 1, trainee reactions, was measured after the training sessions using an 11-question survey 
that included both Likert scale responses and open-ended questions. Level 2, trainee learning, 
was assessed using the TeamSTEPPS learning benchmark test administered immediately after 
the training session and involves answering 23 questions. The authors developed an observation 
tool called the Medical Performance Assessment Tool for Communications and Teamwork 
(MedPACT) in order to measure Level 3, behavior in the OR. 11 clinical observers were trained 
to rate the quality of communication, leadership, mutual support and situation monitoring during 
the surgeries. The surgical team members also completed a version of the Operating Room 
Teamwork During Last Surgical Case Survey which assesses their perceptions of their teamwork 
during the surgery. The final level of evaluation is results- the level to which teamwork 
behaviors enacted on the job produce safety and quality. This was assessed using four 
dimensions chosen from AHRQ’s Hospital Survey on Patient Safety Culture (HSOPSC), plus the 
surgical team members completed a 24-question section of the Operating Room Management 
Questionnaire twice- once a month before training and then again a month after teamwork 
training. 
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Positive results were seen at all 4 levels of evaluation. Participants in the TeamSTEPPS 
training reported that they found the training both useful and viable. The average score on the 
TeamSTEPPS learning benchmark test was 92% and there were improvements in teamwork 
behaviors and communications in the OR following TeamSTEPPS training. Additionally, 
positive changes in perceptions of patient safety culture and teamwork attitudes were seen. Based 
on the results of this study, the hospital systems of the authors of the paper have adopted 
TeamSTEPPS training in several areas including new employee orientation. 
A major strength of this study was the inclusion of a control group. This is one of only 
two papers in this systematic review that included any attempt at a control, and although the 
control and intervention group were not identically matched on baseline characteristics, attempts 
were made in the analysis to correct for this. While significant improvements over the control 
group were seen in some of the measures in level 3, in level 4 the control group also showed 
improvements in the measured outcomes. The authors account for this with the small sample 
size, which they discuss as a limitation to their study. In addition, some of the outcomes 
measures were created specifically for this study and as such have not been previously validated. 
There is also the question as to whether the clinical observers who were observing the surgeries 
and using the MedPACT were blinded as to whether the surgical team they were observing had 
received teamwork training or not. Measurement bias here could have some influence on the 
results. Despite these limitations, I agree with the conclusion of the authors that TeamSTEPPS 
was effective at all four levels of evaluation. The advantage of using multiple outcome measures 
in a single study is that it makes the results more credible when the results are all similar. 
However, despite the numerous outcomes that the authors chose to use in this paper, they did not 
look at any clinical data to investigate whether the training translated into improved patient care. 
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 Forse, Bramble and McQuillan
49
 published the results of study that examined whether 
TeamSTEPPS training was able to improve overall OR performance in a single hospital. They 
used a “train-the-trainer” approach to train their entire OR staff by training key personnel as 
TeamSTEPPS instructors, program champions or coaches. Over the course of a 3 month period, 
the entire rest of the OR staff had completed TeamSTEPPS training. 
 Several outcomes measures used for this study. Participants completed AHRQ’s 
HSOPSC, TeamSTEPPS Team Assessment Questionnaire (T-TAQ) and TeamSTEPPS Self-
Assessment Questionnaire (T-SAQ) before and after teamwork training. 75 patients who had 
received outpatient surgery were surveyed about their assessment of OR performance each 
calendar quarter both before and after training. Finally, publically reported data in the Surgical 
Quality Improvement Program (SQIP) and the American College of Surgeons’ National Surgical 
Quality Improvement Program (NSQIP) were used to measure changes in surgical quality and 
outcomes. 
 The results of the AHRQ’s HSOPSC and T-SAQ did not show any significant changes 
after training, which the authors interpreted as meaning that their staff had a high baseline 
knowledge of teamwork and safety even before the training, and that it is difficult for people to 
complete self-assessments. However, they did see improvements in the percentage of first cases 
that started on time in the OR, which they used as an indicator of average turnover of the ORs. In 
addition, patient assessment scores improved, including the patient’s willingness to recommend 
increased from 77% to 89.3%. Overall surgical morbidity and mortality as measured by NSQIP 
were decreased significantly, and SQIP measures were significantly increased in several 
dimensions. However, this study found that several of these improvements following 
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TeamSTEPPS training were not permanent, with many of the measures showing deterioration, 
and in some cases return to baseline, one year after the teamwork training. 
 Limitations of this study include that the level of TeamSTEPPS training was not the same 
among all members of the OR staff, with anesthesiologists and surgeons receiving less training 
than other staff. The authors also report that high staff turn-over was a problem during their 
study. However, the use of several different outcome measures is a strength of the study, and the 
authors offer credible explanations for why performance improvement was not seen in all 
measures. Additionally, this study did link teamwork training to improvements in important 
national measures, not just to changes in attitudes or perceptions. This study is also useful as it 
reports the duration of the changes seen as a result of TeamSTEPPS training. 
Although both of these studies apply to ORs, they suggest that provider teamwork 
performance can be improved by a single TeamSTEPPS training intervention. In addition, the 
paper by Forse, Bramble and McQuillan suggests that this improvement in performance does 
translate into improved patient outcomes. However, these improvements may be temporary, and 
continued teamwork training may be required in order to maintain the improvements. This has 
implications for Project CAPE as, although there are plans for the mock code simulations to be 
continued over time, the TeamSTEPPS element was delivered as a single training session. 
Consideration may be given in future versions of Project CAPE as to whether the teamwork 
training should also be repeated. 
TeamSTEPPS in High-Stress Health care Settings 
 In a study of a level I trauma center, Capella et al. investigated the effect of 
TeamSTEPPS training plus simulations on the functioning of the trauma teams.
50
 All surgery 
residents (n=28) and attending trauma surgeons (n=6) at the clinic received a 2-hour didactic 
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TeamSTEPPS training session focusing on 5 key TeamSTEPPS tools- Briefing, STEP, CUS, 
Call Outs, and Check Backs. The residents also participated in 7 simulation sessions in which 
different trauma scenarios were depicted. ED nurses (n=80) received training in a different 
format that the authors called the Trauma Crash Course, which consisted of both team training 
and technical skills. Resuscitation events before and after the training interventions were 
compared. 
 The authors developed an assessment tool specifically for this study. They report that the 
Trauma Team Performance Observation Tool (trauma TPOT) has been preliminarily validated in 
another study and was used by trained observers to assess teamwork during the resuscitation 
events, along scores to be generated for leadership, situation monitoring, mutual support, and 
communication. A second set of outcomes investigated were various clinical parameters gathered 
from their trauma registry. Results showed that team performance scores improved significantly 
in all aspects investigated following the intervention. In addition, several of the clinical 
parameters showed statistically significant improvement, including the time between patient 
arrival and CT scanner, endotracheal intubation, and operating room. 
 The authors of this study conclude that the improvements in team performance caused the 
observed improvements in clinical outcomes. They claim that they can isolate these effects as 
due to the teamwork training rather than the other elements of the training because the 
participants were already technically knowledgeable about the mechanics of a resuscitation event 
and had all participated in several events previously. However, I feel that a control group that 
received just teamwork training without training in the technical elements is necessary to tease 
out this fully. I also find the different types of training received by the different staff levels to be 
a weakness of this study, as it is difficult to know how much of the observed outcomes to 
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attribute to each of the programs. As it is not clear whether the teamwork training in the Trauma 
Crash Course was based on TeamSTEPPS, it is not possible for me to conclude that 
TeamSTEPPS training improved team performance and clinical outcomes in this study. 
However, I agree that the conclusion that teamwork training plus the simulations used in this 
study were able to improve the stated outcomes. This suggests promise for Project CAPE, which 
also includes both the TeamSTEPPS and simulation elements. 
 Mayer et al. report the results of a TeamSTEPPS training project on several outcome 
measures in the surgical and pediatric intensive care units within a single hospital.
51
 They chose 
these settings due to their high-intensity, complex environments, similar to where teamwork 
training has been shown to improve outcomes in other industries such as aviation and military 
endeavors. The authors approached the training in a similar way to “train-the-trainer” schemes 
used in other studies, with selection of a “change team’ consisting of 17 key members who 
underwent a 2.5 day TeamSTEPPS Master Training course. The change team was then 
responsible for training the rest of the staff and for championing the initiative. All of the staff in 
the PICU and SICU- over 250 physicians, nurses and respiratory therapy staff- received a 2.5 
hour session of customized TeamSTEPPS training. 
 The authors maximized data from their study by investigating multiple different outcome 
measures. Pre- and post-implementation surveys and interviews with key staff allowed 
assessment of changes in attitudes and perceptions. Staff completed 3 different surveys- the 
HSOPSC, an Employee Opinion Survey (EOS) looking at 3 different items, and the National 
Database on Nursing Quality Indicators Survey (NDNQI). A trained evaluator also directly 
observed teamwork behaviors during certain activities and scored then using the Teamwork 
Evaluation of Non-Technical Skills (TENTS) tool.  Finally, three clinical outcomes were 
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examined- time from deployment of the extracorporeal membrane oxygenation (ECMO) team to 
placement of the patient on ECMO, duration of rapid response team events, and rate of 
nosocomial infections. 
 Survey results were analyzed and a comparison group was created from a random sample 
of other employees at the hospital. Several, but not all, of the dimensions contributing to 
perception of a patient safety culture showed significant improvement following the intervention, 
and there were differences between the PICU and SICU results. However, the comparison group 
also showed improvement in two measures- Overall Perception of Safety and Communication 
Openness. The EOS showed improvements in one of the three measures for the both the PICU 
and comparison group, but no significant change in the SICU surveys. The NDNQI showed 
improvements in indicator dimension scores for both the SICU and PICU, but also for the 
comparison group. Staff interviews showed that almost all staff found that TeamSTEPPS 
training improved experience of teamwork, and perceptions of team leadership, morale and trust 
were improved. Observed team performance improved in all 6 measured elements 1 month after 
implementation, and 4 of these elements were significantly improved after 6 months, and this 
increased to 5 at 12 months, suggesting some sustainability of the effects of the TeamSTEPPS 
training. However, it is difficult to interpret the change in a mean TENTS score to determine 
how large this effect was or whether it would be clinically significant. Although no significant 
change was seen in the length of rapid response team events following the intervention, 
significant changes were seen in both of the other clinical outcome measures. The rate of 
nosocomial infections decreased in all but one month following the intervention, and the time 
between deploying the ECMO team and placing a patient on CMO was significantly decreased. 
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 There are several limitations to this study. The lack of a control group for all of the 
outcome measures is a weakness, especially given that there were some improvements seen in 
the comparison groups for the surveys. A control that didn’t show improvements for the other 
outcome measures would have given me more confidence in the authors’ conclusions that the 
improvements seen are due to the TeamSTEPPS intervention. I also question the validity of 
some of the clinical outcome measures chosen. It is difficult to make a clear, direct link between 
team performance and the rate of nosocomial infections. Indeed, the authors admit that there 
were several other efforts underway aimed at reducing the infection rate, so I am not fully 
convinced that improvements here are due to the teamwork training. Also, the performance of 
the PICU and SICU are judged next to an upper control limit, when it may be more appropriate 
to gauge performance post-intervention compared to pre-intervention given that the PICU and 
SICU may have more stringent infection control measures than the rest of the general hospital. 
While rapid response team event time can more feasibly be tied to team performance, it is 
unclear whether a decreased event time or an increased event time would be counted as a 
positive result. It appears that it could be argued either way- a longer time could be judged as the 
team members being calm and deliberate, or as being slow and inefficient. I feel a better 
indicator of rapid response performance could have been chosen.  
The authors of this study conclude that the 2.5 hour TeamSTEPPS training received was 
successful at improving both team performance indicators and clinical outcomes. However, I 
find it difficult to judge the magnitude and clinical significance of some of the results of the 
outcome measures, and am not convinced that all improvements seen are due purely to the 
TeamSTEPPS intervention. In spite of this, given the number of improvements seen by multiple 
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different measures, I agree that the evidence presented here suggests that TeamSTEPPS training 
was successful in causing some improvement in team performance and some clinical outcomes. 
These two studies have important implications for Project CAPE as Capella et al. 
suggests that teamwork training plus simulation can translate to improvement in both 
performance indicators and clinical outcomes, and Mayer et al. suggests the same for just 
TeamSTEPPS training alone. Importantly, in contrast to Forse, Bramble and McQuillan 
discussed above, Meyer et al. suggests that the improvements due to a single TeamSTEPPS 
training intervention can be sustained over time. Another point worth making is that the same 
intervention even in two very similar settings can produce different levels of results, as shown by 
Meyer et al. in the PICU and SICU. Hence, Project CAPE should not necessarily expect to see 
identical results in all 5 of its pilot sites. 
TeamSTEPPS in Lower Stress Health care Settings 
 Riley et al. report a prospective cohort study of TeamSTEPPS training in 3 small-sized 
community hospitals where their outcome measures focused on the perinatal period and obstetric 
care.
52
 Each of the three hospitals received a different intervention- one received TeamSTEPPS 
training, one received TeamSTEPPS training plus in-situ simulations, and the third received no 
intervention and acted as a control for the study. The TeamSTEPPS training given was a 
condensed version developed by the authors to focus on four key areas- situational awareness, 
Situation-Background-Assessment-Recommendation-Readback, closed-loop communication, 
and shared mental model. The training was delivered as a 30-minute webinar presentation. The 
simulations of perinatal critical events followed a simulated patient from triage through labor and 
the OR and through to recovery. An extensive debrief was held after each session, and the 
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hospital randomized to receive TeamSTEPPS training plus the in-situ simulations received 11 
such simulations over the period of a year.  
 This study used two different outcome measures. The Weighted Adverse Outcomes Score 
(WAOS) was used to assess the perinatal outcomes, and a 38-question Safety Attitudes 
Questionnaire (SAQ) administered before the intervention and again after a year of intervention 
was used to investigate participants’ perceptions on the culture of safety. The authors state that 
the baseline perceptions on the culture of safety were high in all three groups and there were no 
statistically significant changes in participant perceptions based on the SAQ in any of the three 
hospitals. However, they did see a 37% improvement in perinatal morbidity in the hospital that 
received both the TeamSTEPPS training and the simulations as calculated by comparing pre- and 
post-intervention WAOS means. No significant changes were seen in either the control hospital 
or the hospital that received TeamSTEPPS training alone. 
 A major limitation of this study is the abbreviated TeamSTEPPS training that the 
participants received. This is the shortest training reported by any study in this review, with the 
next shortest being 2 hours- four times as long. This may explain why this study did not find any 
improvements in the hospital that underwent just TeamSTEPPS training alone. It would have 
been interesting to see the results of a simulation alone group, as the authors conclude that the 
results seen were just due to the simulation, not the TeamSTEPPS training. In addition, the 
hospital receiving the TeamSTEPPS training plus the simulations was the least busy of the three 
hospitals, with fewer births per year and a higher ratio of obstetricians per birth. This may have 
introduced selection bias into the results as this hospital may be more able to apply the teamwork 
training than the other, busier hospitals. However, I appreciate the inclusion of a control group 
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and recognize the difficulties in matching baseline characteristics across intervention groups in a 
study such as this. 
Stead et al. report results of TeamSTEPPS training at an inpatient mental health facility 
in South Australia.
53
 The authors report that this is the first study of TeamSTEPPS application in 
a mental health setting. Using a train-the-trainer approach, the entire staff of the facility received 
either 2.5 day or 4 hour TeamSTEPPS training. This study uses a variety of outcome measures 
that are designed to examine several variables: observed team behaviors, attitudes and opinions, 
and clinical performance and outcomes. Participants completed the 42-question HSOPSC and an 
additional survey developed by the authors based loosely on a Total Team Assessment 
questionnaire. Teams were also observed for 50 hours before and after TeamSTEPPS training by 
trained observers. Finally, the number of seclusion rates per admission per month in the facility 
was used as a clinical outcome. Results were also compared to those seen at other non-mental-
health sites that had received the same TeamSTEPPS training. 
The observations of team behaviors and performance showed a change in structure of 
meetings and clinical handoffs following teamwork training that suggested behavior change and 
improved efficiency. Improvements were seen from the responses to the questionnaires, with 
increases in performance on the HSOPSC and a 6.8% increase in a calculated total knowledge, 
skills and attitudes score. Additionally, there was improvement in the clinical outcome measure 
of rates of seclusion. 
This study has several limitations. Two of the outcome measures- the observations and 
the survey developed by the authors- were developed specifically for this study and have not 
been validated. It is also difficult to know how objective the observers were, and little detail is 
given as to what they were observing for, such that it would be difficult for other investigators to 
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reproduce this outcome measure. Due to the small sample size of the data, the study was 
underpowered, and some of the statistical changes in outcomes failed to reach statistical 
significance. However, the major limitation of this study is that outcomes were only assessed 5 
months after the intervention. Other studies have shown that behavior changes and 
improvements in outcomes following a one-off training program are not necessarily sustainable 
over time, and follow-up data to investigate the longevity of the improvements seen would have 
be useful. 
These two studies are perhaps the most applicable to Project CAPE as an emergency 
room could be considered a low stress setting where high-stress, critical situations can arise. It is 
encouraging that the Riley et al. study saw positive results in patient-centered outcomes when 
TeamSTEPPS training was combined with simulations, as is the case with Project CAPE, even 
when they saw no improvement with just TeamSTEPPS training alone. However, the positive 
results seen by Stead et al. following TeamSTEPPS training, including improvement in a clinical 
outcome, demonstrates that TeamSTEPPS training may have value in health care settings such as 
these. 
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Table 1: Summary of Literature Reviewed 
 
Title Year Setting Outcome Measures Additional Comments 
Team training can improve operating room 
performance 
 
 
2011 
 
 
OR 
 
 
T-TAQ, T-SAQ, HSOPCS, SQIP and 
NSQIP (includes clinical outcomes) 
 
Improvements were only temporary 
Does teamwork improve performance in the 
operating room? A multilevel evaluation 
 
2010 
 
OR 
 
4 different levels of evaluation, but no 
clinical outcomes 
Study included a control group 
Evaluating efforts to optimize TeamSTEPPS 
implementation in surgical and pediatric intensive 
care units. 
 
2011 
 
 
PICU and 
SICU 
4- interviews, direct observation of 
teamwork, surveys (HSOPSC, EOS, 
NDNQI), plus clinical outcomes 
 
Improvements sustained at 12 months 
Teamwork training improves the clinical care of 
trauma patients. 
 
 
2010 
 
 
 
trauma team 
 
 
Trauma TPOT plus several clinical 
parameters 
 
 
TeamSTEPPS plus simulation 
Didactic and simulation nontechnical skills team 
training to improve perinatal patient outcomes in a 
community hospital. 
 
2011 
 
 
3 small-
sized 
community 
hospitals 
WAOS  plus SAQ (includes clinical 
outcomes) 
 
TeamSTEPPS plus simulation. Study 
included a control group 
Teams communicating through STEPPS 
 
 
 
2009 
 
 
inpatient 
mental 
health 
facility 
HSOPSC, version of Total Team 
Assessment  questionnaire, direct 
observation, and seclusion rates 
Follow-up period was only 5 months 
 
T-TAQ: TeamSTEPPS Teamwork Attitudes Questionnaire NSQIP: National Surgical Quality Improvement Program WAOS: Weighted Adverse Outcomes Score 
T-SAQ: Self-Assessment Questionnaire   EOS: Employee Opinion Survey    SAQ: Safety Attitudes Questionnaire 
HSOPCS: Hospital Survey on Patient Safety Culture  NDNQI: National Database on Nursing Quality Indicators Survey 
SQIP: Surgical Quality Improvement Program  TPOT: Team Performance Observation Tool 
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Appendix 2:  Project CAPE Iterative Survey 
 
This survey was designed by C. Scott Forsythe. 
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Appendix 3: Project CAPE Debrief Survey 
 
This survey was designed by Sophie Shaikh. 
 
 Before you started Project CAPE, we asked you to estimate how comfortable you were with various elements of 
patient care during codes.  Looking back, after a year, how would you reflect on your assessment of your 
competence then? 
 
I was more competent                         I was about as competent                            I was less competent 
than I thought I was                                as I thought I was                than I thought I was 
1  2  3  4  5  6  7 
 
 Many things go into feeling comfortable and capable in handling an emergency, and for different people, they 
“add up” in different ways.  For you personally, what does each of these things contribute to your overall sense 
of comfort with the procedures you perform in a pediatric emergency?  Please think about how much EACH of 
these contributes to your comfort and assign percents to them, such that the total is 100%: 
 
My SKILL with procedures    ______% 
My KNOWLEDGE about procedures   ______% 
My FAMILIARITY with procedures   ______% 
                                   My confidence that I can do the procedure SAFELY        ______% 
 
 Think back to your FIRST Project CAPE mock code:  RIGHT AFTERWARDS, did you feel more or less 
comfortable with codes than you had before Project CAPE? 
 
More comfortable    about the same         less comfortable. 
1  2  3  4  5  6  7 
 
 Project CAPE may help different people improve their effectiveness in different ways.  How, if at all, did 
Project CAPE help you improve in each of these areas?  Please choose from 0 – Project CAPE had no effect – 
to 5 – Project CAPE was very effective, for each area below.   
 
My SKILL with procedures    _______ 
My KNOWLEDGE about procedures   _______ 
My FAMILIARITY with procedures   _______ 
       My confidence that I can do the procedure SAFELY         _______ 
My appreciation for TEAMWORK    _______ 
 
 Now that Project CAPE has ended, would you say your comfort level with pediatric codes has changed?  If so, 
are you more or less comfortable? 
 
More comfortable           about the same          less comfortable. 
1  2  3  4  5  6  7 
 
 Sometimes, learning new skills and behaviors can feel like a “chicken and egg” process, with it not being 
obvious which comes first.  For you personally, which of the statements below is closest to your own view? 
 
_____  Learning to feel more comfortable about pediatric codes has changed my behavior in the codes. 
 
_____ Learning new ways to behave during pediatric codes has changed my comfort level about the codes.  
 
Please turn this page over:  we have one final question as well as a comment space. Thank you! 
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 Thinking about pediatric patients generally – not just pediatric codes -- has Project CAPE changed your comfort 
level when you are treating any pediatric patient?  If so, are you more or less comfortable treating children now? 
 
More comfortable             about the same             less comfortable 
1  2  3  4  5  6  7 
 
 
Thank you!  Is there anything at all you’d like to add?  Please use the space below to give us any additional 
comments. 
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Appendix 4: Project CAPE Pediatric Simulated Patient Checklist 
 
This checklist was designed by other members of the Project CAPE team. 
 
Hospital______________________             Date________________   
Scenario__________________________________________________________________ 
 
 
Recognizes code situation     yes no N/A Time_________ 
Activates emergency response system    yes no N/A Time_________ 
Team leader identified      yes no N/A Time_________ 
Team roles clearly designated     yes no N/A Time_________ 
PPE donned by team members     yes no N/A Time_________ 
Weight appropriately estimated     yes no N/A Time_________ 
Opens airway       yes no N/A Time_________ 
Neutral head position/c spine precautions   yes no N/A Time_________ 
Correct use of bag and mask/airway adjuvant   yes no N/A Time_________ 
Appropriate CPR on a hard surface    yes no N/A Time_________ 
Appropriate defibrillation /cardioversion   yes no N/A Time_________ 
Monitors placed appropriately     yes no N/A Time_________ 
Brief neuro exam (AVPU, pupils)    yes no N/A Time_________ 
Clothing removed, pt kept warm    yes no N/A Time_________ 
Focused history       yes no N/A Time_________ 
Full physical exam      yes no N/A Time_________ 
Core temperature checked     yes no N/A Time_________ 
Bedside glucose checked     yes no N/A Time_________ 
Labs drawn and sent      yes no N/A Time_________ 
IV/IO access obtained      yes no N/A Time_________ 
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Correct drugs selected      yes no N/A Time_________ 
Correct drug doses ordered     yes no N/A Time_________ 
Appropriate fluid resuscitation     yes no N/A Time_________ 
Successfully intubated      yes no N/A Time_________ 
 Correct size tube     yes no N/A    
 Correct size blade     yes no N/A 
 Correct medications and doses    yes no N/A 
 Cricoid pressure     yes no N/A 
 Tube secured and depth documented   yes no N/A  
 Tube position confirmed (end tidal, auscultation, CXR) yes no N/A 
NG/OG tube placed and secured    yes no N/A Time_________ 
Radiology studies obtained     yes no N/A Time_________ 
Interaction with family      yes no N/A Time_________ 
Stabilized for transport      yes no N/A Time_________ 
Appropriate mode of transport arranged   yes no N/A Time_________ 
 
TeamSTEPPS utilized: 
 Call outs      yes no N/A    
 Check backs      yes no N/A 
 Mutual support      yes no N/A 
 Two challenge rule     yes no N/A 
 Debriefing      yes no N/A 
